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4021-68

Diagnostic ald

If an irdermittent problem (s suspected, the causs may be one of the following.
= Hamess connecior eonnecllon peobiam
= Hamess routing problem
= Breakage in hamess covenng due 1o friction

= ‘Wire dsconnection within hamess Cavering
in order to detect theae causes, e Fobowing Enspection k=5 necassary.

* Hamess connecior and ECM conneclor eonnection probilen
- Termingl has come out from connector
- Connaction batwesn non-maicreng Boeninales
- Darmage to connector lock
- Tarmingal and wire conneclion probiam
= Hamess damage
- Inspect the external eppearance 1o check for any hamess damage.

- While mosing Bve connechor o harmess related to a sensor, confirm the dsplay of the related fem in the scan ool data
diaplay. The display change shows e trouble location.

Breaker box Inspection procedure
Far B-IZEQ'.}B in which breakar Dox wEage = mdecated, parlorm irspectn with the 1|:||||:||'.|I!Tg pmcedure.
Riatum to diagnosis step afler inspacton.

Ingpactnn Meazuarmeant termingl | Nomeal | Abnosmal
s Inspectizn (tem Measurament condition
ep P maihod Mo, value velue
* Famove he sanser
Shon carzult with power veitage B2-GMO 18 V.or
& supply clrcul valla mea- connecior. B0-GND oy Riihiar
4 suremmant | = Key swich “ON° g
Heslsiance | * Remeve the sensor EB2-Sensor connecior
: Disconneciion/ e e slgnal terminal 100 Sor | 10 M LEor
high resistance 1 i o OFE BD-Sengor connecior boweer higher
e slgnal terminal
. Resikiente |« HRemove 1he sensor
& Digconneciion i SHRFEEGT 101-Sengos connecter | 100 Lkor | 1OMLkor
high resstence e ) GO tarmimnal fowar highar
et = HKey swilch “OFF"

Inspection procedures for sensors on actual machine

1. Disconnect the slerrmadale conneclors and padom sensor nspection from the enging hameass connecior,

Z. Disconnect the connecior from e sensor and e circull the sensor connactor wiring.

3. Inspect the hamess deconnection trom the miermediaie connechor.
= |ithere 1= an ebnormality in both procedures # and 2, repar the hamess and repeat inspacton from procedure 1
= |f there = an sbnormality i procedene 1 only, replace e sensor,
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4023-102
Engine Output Deficiency

Preliminary inspection
Betore using this section. imglemeant a “Sarvice support mon-
tor aystem check” erd check all of the tollowing Items.
= The ECM and shovel controllar are opearatang comectiy,
= Check diagnoatc frouble codes.
= Gheck the conditben of the main unit snd find apolecable
gymptams in the probéem symptom kst Implament the
procedure indicated In the symplam chart
= Confinm with the customer that the stipulated engine od
end fuel are baing used,
There are various possisle casses for autput detlcencies, so
thoroughly investigate the redationship betaean the angans
main unit and mae unit side.
= Check wder whal kind of operation conditions the out-
past dedichency oGours.
it hesitakora o lagdown |s iInciuded n the symptom o 1he
output shorfage. the fault i3 refated 1o the machine side con-
tral. Comact the machine mamdacturer.

Visual inspection
Eome aymptoms defecton procedurnss requine cansiul viseal
inspection. This allows for problems fo be repalred without
performing further inspection, wisch saves valuable time.
The tallowing iterns are ncluded in @is tnspecton.
= Check whether the alr cleaner eterment is dirty o
clogged.
= Check for correct wiring connections, tightness, and dis-
connections
= Check whether the power supgdy for commercially -avail-
ghde Bccessores B Deng divenged from the ECM power
supply.
= Gheck whether the ECM grownd is gty snd check that i
iz securely mataliad n the cormect acaton.
= Gheck that plpes and noaes for fusl, akr, and oll are nok
broken of twisled and that they are correctly connacted.
Thoraughly check for ary leaking or clogging.
# Check for fuel leaks and damage and dentang on plpes
i the fuesd eystam.
= Increased resislance among suchon air zysbem paris,
especialy rezulteng from a dify abr deaner elemeant,
clogging, and arushing in the Biake air ina
= Exhaust sysbem pars abnormakty
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Diagnostic aid

= Fuel sysiem abnormaity (sl cut-off, fuel freezing, air
antenng fuel line, ffler abnomality (mein, gauze clog-
gingj, line sbnormality, fuel guakty, tuel tank (debris, fuel
Etchion abnormakly)

* |mtake air aystem abnoomality (filker clogging, intake air
line abnarmality)

¢ Ewhaust system abnormality (exhaust brake. exhaws
plpe abaommality)

* Sensor input cincult system abnomalty (sensor, har-
ness)

= Swilch input cencuit system ebnormality

* Engine main unil abnenmality {compression pressure,
valve clearance, turbo chamer, supply pump, injecior,
comimaed rail, offver machanical troubbe)

¢ Troubbe ralated to mas unit-side device (hydrauic
purrEs, Bl

= Etect of electrcal components installed after purchasing
(wirebess devices, bghis, eic.)

= Parform mapection to check whethes thesa are any con-
nector connection prooéeme, abnomalibes nvolvng fric-
thoet of breaking in hamesses, and whather any wires
inssde hamesses are louching ancther crcuil and caus-
ing & shor. Aleo, pedom function diegnosis nspection,
check operations and control in esch area, and nepalr
any abnormakties.

= Output reduwcton due to fuel flow restriction resulbmg
frosm evarhesting

= Output reduwcton due to fuel flow restriction resulimg
froem Fagh altiude opasation

Control for overheating

During ewerheatsang, 0 order o project the englne, restrction
of thie fuel flow will start if the engine coolan Emperaiure
excaads 100 “C (212 “F). | the engne coofant lemperature
raes futher, the fuel flow is further restricted. Mear 120 °C
{248 "F), the fusd fow will be resticted 1o a constant kevel.
The aystem will @mit a waming through the rmain unit from
105 "C (221 "F). By lowenng the load applied io the maln unit,
in addibion to the warnag, it ks possibla to evoid an operation
condition in which the fuel thow |2 restrcled.

1) TS T}
|
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GO02-24

Applaabis part

IrpecEan and measurement |o-
calion

permssbla lmil wakie

HAepair, sokilion procedure

Roler bearing (13)
Aoler bearing [14)

Aotagan surace

Flaking
O pressune imprinfing s bosuming.

Cieratian

Thess ara rakalion abnommalilies {pbramal nois-
a%, rolabion unov enness)

Raglace ihe rolter beadngs (13} 114].

Piston az=ambly (11)

Zhoe sliding surtace

1.6 a degres of mughnoss
O g surtace ig rough and 1hara &= scratching al
banst 4,02 mm (R00IF in} deap.

Lap the shoa sliding surface {41 00EH.
it the scmaiching cannal be remosad, re-

place using the case k1.

Peston auler diamabar

1.2 adegraa of roughnogs
Or the surface is rough and 1hare s scratohing at
faast 0,02 moy (0007 in) deap.

|‘_:'EE-W'I'I faiter diamatar and case
11] inner diamatar

Eap 0030 mm 4.0011 in}

Shoo ball backlnzsh

0.7 mm al backlazh {02 n)

HRaglace w=ing e case ki

Spoal assambly (2-2)

Snoal ouler diamaoiar

0.8 a degras of raughness
Thero s scratching al laast 0,02 mm daep or ihe
surlaca i raugh

|Sponl oular digmatar and bass
|plats inrer damaler

(ERp 0050 mm [0.0013 in)

Aaplace w=ing e base plale kil.

Bose plale (21}

Oiiifice [2:2) mouwrnling hala

(.8 a degras of roughnoss
Thene & sorstching at laast 8.02 mm [0.000F in)
deap. Or Ihe surace 8 rough,

[Biase piate Inner dlamatar and
spoal ouler diameter

GEap 0050 mm Q0019 in

{Onfice [2-5-2} mounling hoke

0.8 a degree of mughnoss
Thenz is scralching al least 0.02 mm deep. Or
the surface s nough.

Base plaie inner diameber and
walen assembly outar dinmoter

Gap 0040 mm (0,0015 i)

Aoliatvabea assambly free giston
sliding and seal sechions

There B soratching at baast .02 mm (0.000F in)
desp. Or the surace is rough.

Haglace uw=ing e base plals k.

alve assamily (2-35

Spoal oular diamaar

0.8 a degrao of raughness
There B soratching at least .02 mm (0.CA0F in)
deap. Or the surace is raugh.

1 Spoal ouler dinmetar and basa
!l:l|ﬂ|:!l inmer diamaler

{Gap 0040 mm (06315 in)

Replace u=ing e Dasa plals kA,

Frea pstan (2-7-10)

|Siding section agsns the basa
|plate and seat secdan

Thene & sorstching at laast 0.02 mm (00007 in)
deap. Or the suriace is rough.

These s scratching at least 3.02 mm [0.C007 in)

HAeplace using tha rabal valve assembly.

|
T

zurfaoa,

gDy e AL |5|":mIg A0 IR LTI CHATRER ) desop. Or the surface is raugh
{ppearance dmansons Frea length 66 mm (2.566 in)
Bpring (2-4) i Them s delormalion and scralching on fhe coll | Aaplacs lhe sping.
surfiaoca.
Speing (2-13) ACOSAERACE I:rl:r:l:: dedormation and scraiching on the ool Pl et ngsiir
Appearance dimensions Fren length 42 mm (1.66 in}
Speing (2-200 AppeaTance These is delormalion and scraiching on the coll | Aeplace 1he sping.
surfacs.
Appoarance dimersons Freo length 457 mm [1.55 in)
Spring (12 Apaacance There is dedarmalion 2nd scralching an the coil | Aenlace the sprrg.
surfaoa.
Appearance dmensons Frea length 418 mm 1685 in)
Speing (17 There i delormalion and scralching an the coil |Aeolace the spring.
: I.ﬂ-.nptmn:n surfacs, g e
E.ﬁ.p-pzmm:n dimensnns Fres length 4003 mm {1,848 inj
Soing 126 These is delormation and scraiching on the ceil | FAeplace he sping,

Each O-ring and ol
spal

Dhinng disassembly

Replace each O-rng and oil seal.
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4023-24
Injector Inspection Methods Using A Thermogun

Comman ral-ype fuel Injection davice Injeclors are kocated inssda the head coves, and Inspeclon (remaval and iratziiztaon of
couplars, outside injection trom cylinder) cannot be pedormsed. An inspacton method for meshanical problems (spray daficlen-
cias, clogging. sezing) for which & diagnostc frouble code does not appear s neceasary,

Judgment through temperature measurement

For engines n which combuston condfions are nofmal, the temperature of each cylinder will ordinarily incresse.

Howewver, for cylinders in which thess s trouble and combuston conddlons are poor, i i défcul for the temperabare 1o increase,
Usze these charactersiica and obzerve the fempesature change in each cylinder to judge wheither thera anre cylinder probbsma.

sEiflerence in lempesature change by state of combustions

Complete combustion

Tamparatiire

Cylinders with low temperature have poor stalus of combustion,
Therafore, you can jedge that there has been some kKind of trouble. TEEAGGIT

The cause of the prablem is often a defect {spray delicencles, clogoing, selzing) with the injecior ksl
Also vwestigate other causes and thoroughly perfermn trouble dsagnasis before decidng wial the probbem s,

Thermogun
A thermogun is & Infrased temomeler capable of non-contact temperabure measuremant.
As B rmalmenance iood, 1his s ecéd 88 a thermagun and imfrared thermametear.

= |deal for measuring temperatunes from 0 “Cte 500 *C (32 “F to 832 "F)L
= Inchates laser poanier
* Inchedes spot measurement function {convesgence ratio of abouf 1007 )

15540004
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4020-10
Layout Around Operator Seat

WED I 3-D0]

WEDTD] -0

= 1= = 11 10D
EETIHr G005

1 |Cup holder T |Ashiray
2 |Kay switch & |Aircondifioner controd panel
3  |Rockar swilch basa g |Gate lever
4 |AM /! FM radio 10 [Emergency stop swifch
5 [Tl bewar 11 |Hydraulic mofor fan reverse switch
g |Throtls valume
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